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METHOD FOR CONTROLLING POWER OF
AN OPTICAL DISK DRIVE

This application claims the benefit of Tatwan application
Serial No. 96144695, filed Nov. 23, 2007, the subject matter
of which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates in general to an optical disc drive, and
more particularly to a method for controlling laser power of
an optical disc drive which uses a circuit laser power curve of
one loop circuit to obtain a circuit laser power curve of the
other loop circuit.

2. Description of the Related Art

In order to speed up reading/writing data of an optical disc,
the optical disc drive, after the optical disc 1s positioned,
would normally use a laser beam of suitable power to recog-
nize disc specification and test laser power under an open-
loop circuit or closed-loop circuit control system so as to set
up best parameters for the required signal processing and
servo system to correctly read/write data of the optical disc.

As 1indicated 1n FIG. 1, a power-controlling curve of a
conventional optical disc drive 1s shown. The open-loop cir-
cuit and the closed-loop control circuit of the conventional
optical disc drive are different circuits and have different
levels of signal reference. In order to correctly control the
laser power, 1n the area of the optical disc, the laser powers
(such as the powers P1~P3) outputted from the laser diode are
tested by different input voltages (such as voltages V1~V5)or
input currents 1n a real test. Then, a laser power curve of
open-loop circuit or closed-loop circuit 1s obtained by linear
fitting these test points according to a mathematical algo-
rithm. Then, the laser power curve 1s used as parameters by
which the open-loop circuit and the closed-loop circuit of the
optical disc drive control the laser diode and output a light
beam with correct laser power.

In order to obtain a laser power curve to control the output
of laser power, many test points selected from the open-loop
circuit and closed-loop control circuit of the optical disc drive
need to be tested and the complicated linear-fitting algorithm
needs to be calculated, not only wasting time but also dete-
riorating the efliciency of the optical disc drive. Thus, the
conventional optical disc drive still has many problems to
resolve 1n the control of laser power.

SUMMARY OF THE INVENTION

The mvention 1s directed to a method for controlling laser
power of an optical disk drive. The power-controlling curve
of either an open-loop circuit and or a closed-loop circuit 1s
tormed 1n a real test. Then, the power-controlling curve of the
other loop circuit 1s formed by use of gain adjustment. Thus,
the required time for real test 1s reduced and the power-
controlling curve 1s quickly obtained.

According to a first aspect of the present invention, a
method for controlling laser power of an optical disk drive 1s
provided. By use of an internal power signal with faster
response, an outputted voltage 1s adjusted as a predetermined
internal power signal, the gain between the two loop circuits
due to voltage change 1s calculated, and the power-controlling
curve of the other loop circuit 1s correctly obtained.

To achieve the above objects of the invention, a method for
controlling laser power of an optical disk drive 1s provided.
The method for controlling the laser power of an optical disk
drive of the invention includes the following steps. Firstly, an

5

10

15

20

25

30

35

40

45

50

55

60

65

2

outputted voltage 1s tested 1n a real test to obtain an internal
power signal and form a power-controlling curve of a first
loop circuit. Next, two test points are selected from the power-
controlling curve of the first loop circuit. Then, the voltage
outputted from the second loop circuit 1s adjusted. After that,
whether the internal power signal generated by the outputted
voltage matches with the internal power signal of the two test
points 1s checked. If no match 1s found, the method continues
to adjust the voltage outputted from the second loop circuit,
but 1f a match 1s found, the method proceeds to the next step.
Afterwards, the voltage outputted from the second loop cir-
cuit 1s recorded. Then, the gain of the two loop circuits under
the same change of the internal power signal 1s calculated.
Lastly, the gained power-controlling curve of the first loop
circuit 1s used as a power-controlling curve of the second loop
circuit.

The invention will become apparent from the following
detailed description of the preferred but non-limiting embodi-
ments. The following description 1s made with reference to
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 (Prior Art) shows a power-controlling curve of a
conventional optical disc drive;

FI1G. 2 shows a functional block diagram of a power control
system of an optical disc drive according to a preferred
embodiment of the invention;

FIG. 3 shows a closed-loop circuit power-controlling curve
according to the preferred embodiment of the mvention;

FIG. 4 shows an open-loop circuit power-controlling curve
according to the preferred embodiment of the invention; and

FIG. 5 shows a tlowchart of a method for controlling laser
power ol an optical disk drive according to the preferred
embodiment of the mnvention.

DETAILED DESCRIPTION OF THE INVENTION

The technologies and methods used to achieve the above
objects of the invention are exemplified in the following pre-
ferred embodiments with accompanying drawings.

Referring to FIG. 2, a functional block diagram of a power
control system of an optical disc drive according to a pre-
ferred embodiment of the invention 1s shown. A reference
signal can be respectively mputted to an open-loop control
circuit 1 and a closed-loop control circuit 2 to generate a
voltage (or a current). The generated voltage 1s outputted to a
pick-up head 3 of the optical disc drive. After the voltage 1s
received by a laser diode 4 of the pick-up head 3, an internal
power signal, such as Front Photo Diode Output signal (ab-
breviated as FPDO signal), 1s generated according to the
volume of the voltage. The FPDO signal 1s internally feed-
backed to the open-loop control circuit 1 and the closed-loop
control circuit 2 to output a laser power of corresponding
volume. The actually outputted laser power can be detected
with a power detection unit 5. The open-loop control circuit 1
and the closed-loop control circuit 2 of the power control
system of the optical disc drive of the invention have different
circuits and result in a shift in the reference level of respective
outputted voltage. However, the open-loop control circuit 1
and the closed-loop control circuit 2 do not have any differ-
ence 1n the circuit after the voltage 1s outputted. The outputted
voltage generates an output of laser power, and there 1s a
proportional relationship between the two loop circuits.

Referring to FIG. 2, FIG. 3 and FIG. 4 at the same time,
FIG. 3 shows a closed-loop circuit power-controlling curve
according to the preferred embodiment of the invention, and
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FIG. 4 shows an open-loop circuit power-controlling curve
according to the preferred embodiment of the invention. The
conventional optical disc drive needs to have real test on the
open-loop circuit and closed-loop circuit to obtain respective
power-controlling curve of the two loop circuits. To avoid the
repetition of real test, the method for controlling the laser
power ol an optical disk drive of the mvention, the power-
controlling curve of one of the two loop circuits 1s obtained by
real test and the power-controlling curve of the other loop
circuit 1s obtained according to the proportional relationship
between the two loop circuits. In the present embodiment of
the mvention, the power-controlling curve of the closed-loop
circuit 1s obtained by real test, and the power-controlling
curve of open-loop circuit 1s obtained from the power-con-
trolling curve of the closed-loop circuit. As indicated 1n FIG.
3, the closed-loop control circuit 2 generates a number of
different outputted voltages to the pick-up head 3 to excite the
laser diode 4 to output a laser power. The actual output of laser
power 1s detected by an external power detection unit 5, and
generates a corresponding FPDO signal 1n the pick-up head 3.
By measuring the output of laser power with the external
power detection unit 5, the corresponding relationship
between the FPDO signal and the actual output of laser power
1s obtained. The response time of the FPDO signal 1s much
faster than that of the external power detection unit 5. There-
tore, the FPDO signal displaces the output power, and the
power-controlling curve C of the closed-loop circuit can be
obtained by several test point (as denoted by the marks 1n FIG.
3) by way of linear fitting.

Test points A and B are selected from the test points of the
power-controlling curve C of the closed-loop circuit. As the
power-controlling curve C of the closed-loop circuit 1s closer
to be linear 1n the low mternal power signal area, the test point
1s preferably selected from the area closer to the low internal
power signal. The test points A and B output the voltages V1
and V2 and correspondingly generate the internal power sig-
nals FPDO1 and FPDO2. As indicated in FIG. 4, 1n the
open-loop control circuit 1, the outputted voltage 1s adjusted
and transmitted to the pick-up head 3, and a relative FPDO
signal 1s figured out from an unknown corresponding rela-
tionship curve LE to match with the known internal power
signals FPDO1 and FPDO2 of the test points A and B. If the
generated internal power signal of the open-loop control cir-
cuit 1 1s equal to the known internal power signals FPDO1 and
FPDO?2 of the test points A and B, the corresponding output-
ted voltages VE1 and VE2 of the open-loop control circuit 1
are respectively recorded. Then, the gain G in the proportion
between the two loop circuits 1s calculated according to the
tollowing formulas:

[(V2-V1)/(FPDO2-FPDOV)|xG=[(VE2-VEL)/
(FPDO2-FPDO1)]

Thus, after the power-controlling curve C of the closed-
loop circuit 1s obtained 1n a real test, the voltage outputted
from the open-loop control circuit 1 1s multiplied by the gain
G, and the actual output power 1s obtained from the power-
controlling curve C of the closed-loop circuit. As the gained
power-controlling curve C of the closed-loop circuit obtained
by multiplying the power-controlling curve C of the closed-
loop circuit by the gain G 1s used as the power-controlling
curve of open-loop control circuit 1 without doing real test,
the power-controlling curve of open-loop circuit and the
closed-loop circuit can thus be quickly obtained.

As 1indicated 1n FIG. 5, a flowchart of a method for con-
trolling laser power of an optical disk drive according to the
preferred embodiment of the invention 1s shown. In the inven-
tion, closed-loop control circuit 1s the first loop circuit, and
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the open-loop control circuit 1s the second loop circuit. The
method of adjusting the power-controlling curve of the first
loop circuit obtained by real test so as to quickly form the
power-controlling curve of the second loop circuit are dis-
closed below. Firstly, the method begins at step S1. Next, the
method proceeds to step S2, the outputted voltage 1s tested by
the first loop control circuit 1 a real test to obtain a corre-
sponding internal power signal and form a power-controlling
curve of the first loop circuit. Then, the method proceeds to
step S3, two test points are respectively selected from a high
internal power signal and a low internal power signal of the
power-controlling curve of the first loop circuit. After that, the
method proceeds to step S4, the voltage outputted from the
second loop control circuit 1s adjusted by aiming at achieving,
the internal power signal of the two selected test points.
Afterwards, the method proceeds to step S5, whether the
internal power signal generated by the voltage outputted from
the second loop control circuit matches with the internal
power signal of the two test points 1s checked. If the generated
internal power signal does not match with the internal power
signal of the two test points, the method returns to step S4 and
continues to adjust the outputted voltage. If the generated
internal power signal matches with the internal power signal
of the two test points, the method proceeds to step S6, the
voltage outputted from the second loop control circuit 1s
recorded. Then, the method proceeds to step S7, the gain of
the voltage change of the open-loop control circuit compared
to the voltage change of the two real test points 1s calculated
under the same change of the internal power signal. Lastly,
the method proceeds to step S8, the gained power-controlling
curve of the first loop circuit 1s used as the power-controlling
curve of the second loop control circuit so as to obtain the
power-controlling curve of the second loop control circuit.

According to the method for controlling the laser power of
an optical disk drive of the invention, the power-controlling
curve of one of the two loop circuits obtained in a real test 1s
used to form the power-controlling curve of the other loop
circuit. The voltage outputted from the other loop circuit 1s
adjusted to achieve the same internal power signal. The
change 1n the outputted voltage 1s obtained. The gain on the
outputted voltage between two loop circuits 1s calculated. The
voltage outputted from the other loop circuit, after suitable
gain adjustment, obtains an output power from the power-
controlling curve of the loop circuit obtained 1n real test, such
that the power-controlling curve of the other loop circuit 1s
formed from the gained power-controlling curve of the loop
circuit obtained in real test. The method of the invention saves
the required time for testing the power-controlling curve of
the other loop circuit. Furthermore, the power-controlling
curve of the other loop circuit can be quickly formed by use of
original iternal power signal (FPDO signal) and can do
without the signal feedbacked via the external power detec-
tion unit.

While the invention has been described by way of example
and 1n terms of a preferred embodiment, 1t 1s to be understood
that the 1invention 1s not limited thereto. On the contrary, 1t 1s
intended to cover various modifications and similar arrange-
ments and procedures, and the scope of the appended claims
therefore should be accorded the broadest interpretation so as
to encompass all such modifications and similar arrange-
ments and procedures.

What 1s claimed 1s:

1. A method for controlling laser power of an optical disk
drive, wherein the method 1s used in an optical disc drive
which comprises a first loop circuit and a second loop circuit,
and the method comprises the steps of:
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(1) testing an outputted voltage 1n a real test to obtain a
power outputting signal and form a power-controlling
curve of the first loop circuit;

(2) selecting two test points from the power-controlling
curve of the first loop circuit;

(3) adjusting an voltage outputted from the second loop
circuit by aiming at achieving a power outputting signal
defined by the two selected test points;

(4) checking whether a power signal generated by the
outputted voltage from the second loop circuit matches
with the power outputting signal defined by the two test
points, wherein 11 no match 1s found , the method returns
to the step (3), and wherein 1f a match 1s found, the
method proceeds to the step (5);

(5) recording the voltage outputted from the second loop
circuit;

(6) calculating a gain of the first and second loop circuits
under a same change of the power outputting signal
checked 1n step 4; and

(7) using the gained power-controlling curve of the first
loop circuit as a power-controlling curve of the second
loop circuit.

2. The method for controlling the laser power of an optical
disk drive according to claim 1, wherein the power outputting
signal checked 1n step 4 1s an internal power signal.

3. The method for controlling the laser power of an optical
disk drive according to claim 2, wherein the two test points
are selected from test points corresponding to a low internal
power signal.

4. The method for controlling the laser power of an optical
disk drive according to claim 1, wherein the step (6) com-

Prises:
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calculating the gain G according to the following formulas:

[(V2-V1)/(FPDO2-FPDOV)|xG=[(VE2-VEL)/
(FPDO2-FPDO1)]

wherein:

(V2-V1) denotes a change in the voltage outputted from

the first loop circuit;

(FPDO2-FPDO1) denotes achange of (V2-V1) relative to

the power outputting signal; and

(VE2-VE1) denotes a change 1n the voltage outputted

from the second loop circuit under the same change of
(FPDO2-FPDOL1).

5. The method for controlling the laser power of an optical
disk drive according to claim 4, wherein the step (7) com-
Prises:

multiplying the voltage outputted from the second loop

control circuit by the gain, and obtaining an actual out-
put power Ifrom the power-controlling curve of the first
loop circuit.

6. The method for controlling the laser power of an optical
disk drive according to claim 1, wherein the first loop circuit
1s a closed-loop control circuit, and the second loop circuit 1s
an open-loop control circuit.

7. The method for controlling the laser power of an optical
disk drive according to claim 1, wherein the first loop circuit
1s an open-loop control circuit, and the second loop circuit 1s
a closed-loop control circuit.
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